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STUDY TYPE: Nontarget Insect Testing, Tier 1 (885.4340) 20 r[ 3
MRID NO: 458084-10
DP BARCODE: D290936
TEST MATERIAL: Mycogen Brand CrylF (synpro)/Cryl Ac (synpro)
Construct 281/3006 Cotton
PROJECT NO: 379-124A
SPONSOR: The Dow Chemical Company, Midland Mi 48640
TESTING FACILITY: Wildlife International, Ltd., 8598 Commerce Drive, Easton
MD 21601
TITLE OF REPORT: CrylF (synpro) ICP and CrylAc (synpro) ICP: Dietary
Toxicity to Green Lacewing Larvae (Chrysoperia carneq)
AUTHOR: Sindermann, AB.. J.R. Porch, and H.O Krueger
STUDY COMPLETED: October 8, 2002
GOOD | ABORATORY GLP Compliant
PRACTICE:
CLASSIFICATION: Supplemental to testing Orius insidiosus

TEST MATERIAL: Mycogen Brand CrylF (TSN No 10181 1; Lot No 1650-85); Cryl Ac (TSN
No 102591; Lot No. 1757-66). CrylF (15% a.i.) and full-length CrylAc (14.% a.1.) used in this
study were a heat treated powders.

METHODS: In a limit test, newly-hatched green lacewing (Chrysoperia carnea) larvae were
given nominaj concentrations of either 5.2 ng CrylF, 46.8 pg CrylAc, or a mixture of 5.2 ng
CrylF +46.8 ug CrylAc per gram of moth €88 (Sitotroga sp.) diet, These concentrations
represent approximately 58X and 32X the concentrations of Cry1F and CrylAc, respectively, in
pollen. Test concentrations of 5.2 ug CrylF/mL diet and 46.8 pg Cryl Ac/mL diet were based on
expression levels of 0.09 Hg/g CrylF and 1.45 0.09 1g/g CrylAc in pollen. An ELISA was
conducted (o analvze diets on the day of preparation and on the last day of use. A negative control
group consistirg of moth €gg diet and deionized water was also included.

The 1est consisted of 30 replicates of cach treatment group and the control, with one larva per
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Additional trearment groups were given .52 ng CrylF + 4.68 g CrylAc, 5.2 Hg CrylF + 46.8
ugCrylAc, or $.2 Hg heated CrylF + 46.8 ug heated Cryl Ac per gram of diet and maintained ag
those in the limit test, The test with these additional groups was terminated after Pupation in the
control group exceeded 50% on day 18.

RESULTS: In the limit test, cumulative day 15 percent mortality/pupation were10%/50% for the
control group. 20%/50% for the CrylF group, 20%/63% for the CrylAc group, and 43%/53%, for
the Cryl1F - CrylAc Broup. Surviving larvae were normal in appearance and behavior throughout
the test period. There Were no statistically significant differences in mortality between either of
the CrylF and CrylAc groups and the coniro) group. Mortality in the CrylF + CrylAc group was
significantly tnereased (p<0.05) over the control group.

In the additional tests, cumulative day 17 percent mortality/pupation were 10%/50% in the
controls, 30%6:47% in the 0.52 ug Cry1F + 4.68 pg CrylAc group, 33%/33% in the 5.2 ug CryiF
+46.8 ugCrviAc group, and 13%/53% in the 5.2 pg heated CrylF + 468 ug heated CrylAc
group. All surviving larvae in the additiona] test groups were normal in appearance and behavior
throughout the (est period. There was no indication of a dose respounse with the ten-fold Increase
in concentration of CrylF or CrylAc, and there Were no significant differences in mortality

between any of the treated groups and the control group,

STUDY AUTHORS’ CON CLUSIONS: Based on visuya] inspection of the mortality data, the
study authors {designated the following green lacewing larvae dietary LDgs:

3.2 ug Cryl F/gram of diet,

>40.8 ug CrylAc/gram of diet,

~0.52 pg CrylF + 4.68 Hg CrylAc/gram of diet,

5.2 ug CrylF + 46.8 Hg CrylAc/gram of diet, and

= 3.2 ug heated CrylF Ac + 46.8 Hg heated CryiAc per gram of diet.

The designated NOECs were 5.2 ug CrylF, 46.8 ug CrylAc, 0.52 ug CrylF + 4.68 ug
CrylAc, 5.2 ug CrylF + 46.8 ug CrylAc, and 5.2 Hg heated CrylF Ac + 46.8 ug heated
CrvlAc per gram of diet, based on visual inspection of the mortality and clinjca] observation
data.

REVIEWER’S CONCLUSION: This study was conducted according to EPA guidelines
Nontarget Inscct Testing, Tier | (885.4340). Since this was a limit test, the LC;,s could not be
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percentages wer: roughly equal, the controls and heat-treated groups achieved pupation earlier
than the Cry | ¥ 4nd CrylAc groups.

In tests of dictary toxicity of CrylF, CrylAc, and CrylF + CrylAc mixtures to green lacewing
larvae (Chrysoperly carnea), mortality wag statistically increased in larvae recelving 5.2 ug CrylF
+46.8 pg Cryl Ac per gram of moth €gg diet, but not in larvae receiving the same or lower
concentrations of the individual proteins. Surviving larvae Were normal in appearance and
behavior. Bascd on this study, the dietary LCyys were: > 5.2 18 CrylF/gram of diet, >46.8 Bg
CrylAc/gram of diet, >0.52 Mg CrylF + 4.68 ng CrylAc/gram of diet, >5.2 g CrylF + 46.8 ng
‘ CrylAc/gram of diet, and > 5.2 Hg heated CrylF Ac + 46.8 pg heated CrylAc per gram of djet.

Mortality was increased and pupation was affected in the CrylF/Cryl Ac at 32x the concentration
found in pollen. No effect is noted at Cry protein levels €Xpressed in pollen that would be
cncountered by green lacewings in the field.

However, the 4ppropriateness of the methodology for the green lacewing acyte toxicity study jg
questionable. The August 2002 F IFRA Scientific Advisory Pane] (SAP) noted concems regarding
the grecn laccwing study. The SAP recommended verifying levels of active protein throughout

lacewing study through pupation rather than Prematurely ceasing testing when 209, mortality is
reached in the congrof group. The SAP also questioned the availability of Cry proteins to green
lacewings when presented in a moth egg diet because the protein probably absorbs to the egg so
only a smali fraction of protein is contacted by larvae, Finally, the sAp questioned the
appropriateness of testing green lacewing and recommended testing an alternate natural enemy
such as the miny(e pirate bug (Oriys insidiosus). T, herefore, an additional Tier | nontarget insect
test with the minute pirate bug should be conducted with the CryIF ang CrylAc proteins,
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